INTRODUCTION
Chorioangioma, which is the most common benign tumor of the placenta, consists of a benign angioma arising from chorionic tissue. 1 Most placental chorioangiomas have no clinical significance. However, multiple tumors or those that exceed 5 cm in diameter may be associated with maternal or fetal complications. Polyhydramnios, premature labor, toxemia, and abruptio placentae are occasionally observed in pregnancies complicated by placental chorioangioma. 1 The neonatal complications are hydrops fetalis 2, 3 and microangiopathic hemolytic anemia. 4 Periventricular leukomalacia (PVL) is probably the result of ischemic injury to white matter in the preterm neonate and is a major risk factor for cerebral palsy.
Clinical factors such as maternal infection and multiple pregnancies are associated with prenatal ischemic lesions. 5 Furthermore, hypocarbic alkalosis 6 and apnea 7 with hypoxaemia and bradycardia are strongly associated with postnatal PVL. We present the first case of a large placental chorioangioma associated with severe PVL.
CASE REPORT
A 31-year-old primigravida woman presented at the 28th week of gestation with abdominal tightness. Ultrasound examination revealed a tumor of the placenta and hydramnios. Subsequent ultrasound examination at the 29th week of gestation revealed prolonged fetal bradycardia. She was admitted to our hospital for further examination. Bradycardia was observed only once thereafter. Neither fetal cardiomegaly nor early signs of hydrops fetalis were noted. Venous and arterial signals from color flow mapping and Doppler flow studies were observed over the entire placental tumor and shunt between tumor and fetoplacental vessels. Repeated ultrasound examinations and nonstress tests revealed no sign of fetal distress or hydrops. Therapeutic amniocentesis was performed three times. Because ultrasonography revealed scalp edema at the 31st week of gestation, a cesarean section was performed. A female infant weighing 1440 g with an Apgar score of 1 at 1 minute and 7 at 5 minutes was delivered. She received immediate intubation and resuscitation.
The infant did not have anemia and hypoproteinemia and there was no evidence of hydrops fetalis at birth. She was diagnosed with respiratory distress syndrome by initial chest roentgenography and surfactant replacement therapy was consequently initiated. Follow-up roentgenograms revealed improvement and she was successfully extubated on day 2. Apneic and bradycardic episodes developed on day 3 and improved after treatment with theophylline. Subsequently, apneic episodes recurred on day 17 and continued by day 40. Cerebral ultrasound revealed cystic lesions superolateral to the right lateral ventricle on day 7. The subsequent development of these lesions into large multiple cysts near the trigone of the bilateral ventricles prompted a diagnosis of severe bilateral cystic PVL (Figure 1) . A T1-weighted MR image of the brain at day 45 showed ventriculomegaly, irregular outlines of ventricular walls and low-intensity regions adjacent to the bilateral posterior horns of the lateral ventricles ( Figure 2 ). Follow-up examination 1 year later revealed spastic paralysis of the lower extremities, which was subsequently diagnosed as cerebral palsy.
HISTOLOGY
A circumscribed, firm red tumor weighing 490 g, with a diameter of 7Â6 cm protruded from the fetal surface of the placenta near the We present the first reported case of severe periventricular leukomalacia associated with a large placental chorioangioma. We believe that the large chorioangioma near the point of umbilical cord insertion was not only disrupting fetoplacental circulation but may also have led to the periventricular leukomalacia lesions. 
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insertion of the cord. There were a few other smaller tumors besides the large one. Microscopic examination revealed that the larger tumor was composed of numerous capillaries, some of which were dilated to form sinusoids and contained erythrocytes, with surrounding fibrous stroma ( Figure 3 ).
DISCUSSION
Multiple placental chorioangiomas and tumors that exceed 5 cm in diameter may be associated with fetal complications. Bauer et al. reported that the neonatal mortality rate associated with the presence of such a large placental chorioangioma ranges from 30% to 40%. 4 Fetal heart failure, intrauterine growth failure, 8 fetal distress, 9 and intrauterine fetal death 10, 11 are the most widely reported complications.
PVL is believed to result from either antenatal or postnatal factors. Previous studies have shown that a period of 2 to 6 weeks ensues between the acute stage of white matter necrosis and the development of cystic lesions. 5 The presence of cystic lesions on the seventh postnatal day in our patient indicates that the sequence of events leading to cystic degeneration of the white matter must have occurred at least 1 week before delivery.
The cause of PVL in our patient was assumed to be the placental chorioangioma. We hypothesized that the shunt between the placental tumor and fetoplacental vessels perturbed fetal cerebral blood flow. PVL is known to be associated with monochorionic twins. 12 Bejar et al. reported that antenatal cerebral necrosis occurs in 30% of monochorionic twins delivered at less than 36 weeks compared with 3.3% reported in dichorionic twins. 5 PVL may result from hypotension secondary to an acute transfusion from donor to recipient, as vascular anastomoses are found in monochorionic twin placentas. Ultrasonography in our patient revealed shunting between the tumor and fetoplacental vessels. Fluctuations in fetal blood pressure due to shunting may have led to PVL by a similar mechanism to that in monochorionic twins. The shunting could have led to chronic hypoxia, which may be associated with PVL, due to mixing of unoxygenated blood returning from the chorioangioma with fetoplacental vessels. A second possible scenario is that an umbilical factor may have caused the antenatal PVL in our patient. Abnormalities of the umbilical cord such as coiling, excessive torsion, and membrane insertion are frequently observed in premature infants with antenatal PVL. 15 Abnormalities of the umbilical cord would cause ischemia, leading to reperfusion in the fetal brain, which would in turn result in delayed neuronal death. Thus, the large tumor near the point of insertion of the cord may have caused transient occlusion as well as abnormalities of the cord.
A third possibility is that the chorioangioma and PVL may be both secondary to hypoxia. Benirschke suggested that vascular growth factors induced by hypoxia might cause chorioangioma. 16 The mother, however, did not live at high altitude during the antenatal period.
In conclusion, we believe that in our patient, severe PVL may have been associated with a large placental chorioangioma near the point of umbilical cord insertion, which has a shunt between the tumor and fetoplacental vessels. Obstetricians and pediatricians should be aware of the potential for complications in PVL associated with large placental chorioangiomas.
